ABSTRACT: Artificial substrata have repeatedly been advocated as useful tools for monitoring environmental change; however, the spatial scales of recruitment to these substrata are mostly unknown. Nests of nylon pan scourers were used to examine variation in the recruitment of marine benthic assemblages over a range of spatial scales (metres, 10s of metres, 100s of metres, kilometres), within the Solitary Islands Marine Park (SIMP), NSW, Australia. Using a nested design, artificial substratum units (ASUs) were anchored to rocky reef for a period of 5 mo, at a depth of 6 to 8 m, at 2 island sites. Data were subjected to both univariate and multivariate analyses to determine the similarity of assemblages between all hierarchical levels. Artificial substrata were colonised predominantly by motile fauna. Large-scale patterns of recruitment were obvious, with samples from NW Solitary Island numerically dominated by the bivalve Hiatella australis, and samples from North Solitary Island by the amphipod Mallacoota euroka. Significant differences in the mean abundance of individual faunal groups (amphipods, bivalves, polychaetes, decapods) were identified over all spatial scales. Multivariate analyses revealed the structure of recruiting assemblages varied over all scales although differences at the smallest spatial scale were uncommon. The results highlight the importance of variation over both small and large spatial scales for assemblages of motile fauna recruiting to artificial substrata, and suggest that this variation needs to be considered when conducting experiments with these types of artificial substrata.
INTRODUCTION
Marine benthic communities encompass a hierarchy of structure (Farnsworth & Ellison 1996) and thus form a complex mosaic of small patches with differing species composition nested within larger patches (Kay & Keough 1981 , Morrisey et al. 1992 , Downes & Keough 1998 . Larval dispersal, and the subsequent settlement and recruitment of invertebrates, provides the link between these patches. The composition of benthic assemblages can be strongly influenced by spatial variation in the initial settlement and recruitment of individuals (Downes & Keough 1998 , Glasby 1998 . Regional variation in recruitment is known to result from broad-scale hydrodynamic processes (Eckman 1990 ) and shoreline configurations (Bertness et al. 1996) , while local variation most often results from small-scale habitat heterogeneity (Bourget et al. 1994) , biotic interactions (i.e. post-settlement mortality, Osman & Whitlatch 1996 , Hunt & Scheibling 1997 , Smith & Whitman 1999 facilitation, Pawlik et al. 1991) , larval supply (Underwood & Fairweather 1989 , Bertness et al. 1996 and larval behaviour (Rodriguez et al. 1993) . Without prior knowledge of the distribution of assemblages, the outcomes of sampling programs may be confounded by variation over smaller spatial scales than those being investigated (Andrew & Mapstone 1987 , Wiens 1989 , Morrisey et al. 1992 , Glasby 1998 ). This has implications for both the management of natural populations and for environmental impact studies, and highlights the necessity of designing experiments appropriate to natural scales of variation (Andrew & Mapstone 1987 , Farnsworth & Ellison 1996 .
In areas where habitat heterogeneity is high, comparisons between sites, and even between samples, may be further confounded due to a lack of replicable habitat. Small variations in the morphology of natural habitats may significantly influence the structure of associated communities (Gunnill 1982 , Edgar 1991a ). This can be obviated, however, if habitats are standardised, for example, by the use of identical, artificial substrata (Edgar 1991b , Gee & Warwick 1996 , Glasby 1998 , Dahl & Dahl 2002 , Smith & Rule 2002 . Two broad categories of artificial substrata have been used in the study of marine communities: (1) planar surfaces (such as tiles and panels), and (2) complex substrata (such as nests of pan scourers), which mimic natural habitats (Gee & Warwick 1996) . While planar surfaces tend to become colonised by suspension-feeding, sessile assemblages, complex substrata are generally colonised by assemblages of motile, grazing and deposit-feeding species (Myers & Southgate 1980 , Edgar 1991b , Gee & Warwick 1996 , Kendall et al. 1996 . The use of complex, artificial substrata has been repeatedly advocated for monitoring environmental impact, and this approach is rapidly gaining popularity in this field (De Pauw et al. 1986 , Hoskin 1995 , Hillebrand & Sommer 1997 , Edgar & Klumpp 2003 , Lemmens 2003 , Mirto & Danovaro 2004 . Two problems with this method potentially exist: (1) resulting assemblages may be an artificially selected subset of adjacent, natural communities, and thus may not be representative of natural communities (Smith & Rule 2002) ; and (2) the scales over which targeted assemblages recruit are often unknown (Morrisey et al. 1992 , Glasby 1998 . In a recent paper, Smith & Rule (2002) demonstrated that assemblages of motile fauna recruiting to artificial substrata were generally not representative of adjacent, natural communities, and suggested that the utility of artificial substrata in pollution monitoring studies may thus be limited. However, other authors have reported conflicting results, suggesting that assemblages recruiting to complex artificial substrata do adequately represent natural communities (Myers & Southgate 1980 , Dean & Connell 1987 , Edgar 1991b .
Despite the array of studies investigating the scales of spatial variation in recruiting sessile assemblages (for examples, see : Keough 1983 , Downes & Keough 1998 , Glasby 1998 , Smith & Witman 1999 , Watson & Barnes 2004 , there remains a relative paucity of studies investigating spatial variation in the recruitment of motile assemblages from subtidal, hard-substrata. Where spatial variation has been quantified, motile assemblages have been shown to vary over scales of 100s of metres to kilometres (Edgar 1991a , Kendall et al. 1996 , Dahl & Dahl 2002 , Flores et al. 2002 , Norderhaug et al. 2002 , Edgar & Klumpp 2003 . However, with the exception of Hereu et al. (2004) , Edgar & Klumpp (2003) and Smith & Rule (2002) , small-scale variation in recruitment (over 10s of metres or less) has not been examined for motile fauna.
In the Solitary Islands Marine Park (SIMP), NSW, Australia, large-scale investigations of benthic recruitment are confounded by variation in benthic community structure across a number of gradients (e.g. crossshelf, depth) (Harriott et al. 1994 , Smith & Rule 2002 . Nearshore, benthic communities are dominated by a macrophyte and sessile, suspension-feeding assemblage (Smith & Simpson 1991) . In contrast, corals dominate the offshore, island-associated communities (Harriott et al. 1994) . Planar, artificial substrata have been utilised in a number of small-scale studies to quantify recruitment of sessile fauna at island sites (Holmes et al. 1997 , Fairfull & Harriott 1999 , Harriott & Banks 2002 . In addition, Smith & Rule (2002) used complex, artificial substrata to quantify recruitment of motile fauna, and to investigate how well these assemblages represented adjacent natural communities at a single nearshore site. However, to date, no information regarding large-scale (100s of metres to kilometres) variation in recruitment is available.
Given the current state of knowledge regarding motile fauna in the SIMP, and the emergence of artificial substrata as a monitoring tool, we used complex, artificial substrata to examine 2 main questions: (1) over what spatial scales does recruitment of motile invertebrate assemblages vary, and (2) how does the structure of recruiting motile, benthic assemblages vary between offshore, island-associated reefs within the SIMP.
MATERIALS AND METHODS
The structure of invertebrate assemblages recruiting to artificial substratum units (ASUs) was investigated over a range of spatial scales within the Solitary Islands Marine Park (SIMP) on the mid-north coast of NSW, Australia (Fig. 1) . Two island sites, North West Solitary Island (hereafter NW Solitary) and North Solitary Island (hereafter North Solitary) were chosen for this study as they provide a conveniently broad scale (separated by approximately 14 km) for studies on spatial variation in recruitment. Both islands are characterised by extensive sublittoral, rocky reef, which extends on the western (lee-ward) side to approximately 20 m depth. Scleractinian coral coverage at both sites is high for this region, with little or no macroalgal cover (Harriott et al. 1994) . All sites were established on the western sides of the islands, where typically, benthic communities are more diverse, and habitats are more sheltered from the prevailing wave climate.
A fully nested design (after Morrisey et al. 1992 ) was used to investigate spatial variation in recruitment.
Four spatial scales (metres, 10s of metres, 100s of metres, kilometres) were examined with the 2 islands representing the largest scale. Within each island, 2 locations approximately 100 m apart were established. Within each of these locations, 3 sites approximately 20 m apart and measuring 5 × 5 m were established in a triangular pattern (10s of metres). Three racks were anchored within each site approximately 2 m apart (metre scale). Each rack held 5 replicate samples, of which 4 were sorted for the present study. All sites were established between 6 and 8 m depth, as several authors (Edgar 1991b , Smith 1996 have found that small differences in depth have a significant influence on the structure of epifaunal invertebrate communities.
The artificial substratum units used in this study were nests of 3 nylon pan scourers tied with a plastic cable tie (Smith & Rule 2002) . Replicate samples were attached to an aluminium rack and fastened tightly with cable ties. Racks were manufactured in such a way that the replicate ASUs were held the same distance apart (approx. 30 cm) and 20 cm above the substratum. Each rack was anchored to rocky substratum using rock-climbing pitons, which are well suited to this type of work as they are very strong, pliable and rust resistant.
All sample units were deployed on SCUBA, and were left in place for a period of 5 mo over the Austral summer (October-February). Several authors (Edgar 1991a , Smith & Rule 2002 have suggested that any artificial substratum should be deployed over periods of highest recruitment, and Gee & Warwick (1996) suggested that 5 mo was the optimum period of time for ASUs similar to the ones used in the current study.
Artificial substrata were collected by covering with a plastic bag and severing the cable tie that secured them to the rack with wire cutters. Samples were fixed in a solution of 10% seawater/formalin, and once processed, transferred to 70% ethanol. Samples were then pulled apart and the remaining matrix was sieved through a standardised 1 mm mesh. All small macrofauna (1 to 15 mm) retained were then identified to the highest possible taxonomic resolution and counted. Colonial species (e.g. sponges and bryozoans) were not included in the analysis.
Differences in the structure of recruiting assemblages at all levels of the hierarchical design were evaluated using a range of both univariate and multivariate analyses. Species richness (S), abundance (N), and the abundances of a number of major taxonomic groups (amphipods, bivalves, polychaetes, decapods) were analysed using a 4-factor nested analysis of variance (ANOVA) with the Minitab statistical package (Minitab 1996) . For all data, homogeneity of variances was checked before analysis using Levene's test. All factors (Island, Location, Site, Rack) were considered to be random.
All multivariate data were analysed using the PRIMER computer software package (PRIMER 2001) . Species-abundance data were 4th-root transformed to reduce the influence of large counts (Field et al. 1982) and subjected to non-metric multidimensional scaling (nMDS) ordination, which allows data to be visually explored. In most cases, Kruskal's stress values were high for 2-dimensional solutions (> 0.20), and so 3-dimensional solutions were generated (Clarke & Warwick 1994) . These were rotated to best show spatial patterns. Differences between all hierarchical levels were evaluated with a series of 1-way analysis of similarity (ANOSIM) tests. Pair-wise comparisons were performed on all tests that returned significant results to determine which groups of samples were responsible for the observed differences. Significance levels of pairwise comparisons at each level of the hierarchical design were adjusted for multiple comparisons using the Bonferroni technique (Smith & Simpson 1991 , Glasby 1998 , Stark 2000 , Sokal & Rohlf 2001 ; the significance level (α = 0.05) was adjusted using the formula: where α' is the adjusted significance level, and k is the number of planned pairwise comparisons. The assemblages of species that were responsible for differences between samples were determined using SIMPER (similarity percentage) breakdowns.
RESULTS
During this investigation, several racks (g3, i3 and l3 from North Solitary) were lost due to inclement weather. A total of 49 432 individuals, representing 433 invertebrate taxa and 1 species of fish, were recorded from the remaining 129 samples. Of these, 75 taxa were found only at North Solitary and 117 taxa were found solely at NW Solitary. Of all invertebrate species recorded, only 48 (11%) were sessile forms. These included bivalves, terebellid and sabellid polychaetes, barnacles and ascidians; however, with the exception of 3 bivalve species (Hiatella australis, Musculus varicosus, Pinctada fucata), and the polychaetes, Pista sp. and Branchioma nigromaculata, sessile invertebrates had very low abundances. Species richness (S) was consistently around 60 species per sample (Fig. 2) . The number of individuals in each sample ranged from a minimum of 171 (Rack d1, NW Solitary) to a maximum of 604 individuals (Rack e1, NW Solitary). Samples from NW Solitary were numerically dominated by the bivalve H. australis (20.2% of total abundance), while the amphipod Mallacoota euroka dominated samples from North Solitary (22.5% of total abundance). Generally, sessile taxa contributed a much higher proportion to total abundance at NW Solitary than at North Solitary, and this was mainly due to the dominance of H. australis at this island (Fig. 2) .
Univariate analyses
While significant differences were observed at the smallest spatial scale (metres between racks) for species richness and abundance, significant differences were not observed at the largest spatial scales for these variables (Table 1, Fig. 2 ). This was probably a result of the very high variation across the smallest scale. The mean abundance of sessile fauna was significantly higher at NW Solitary than at North Solitary; however, there was no difference in the abundance of motile fauna between the 2 islands. Both of these categories returned significant differences at the smallest spatial scale (Table 1, Fig. 2 ). For all of the taxonomic groups analysed, significant differences between mean abundances were evident at the smallest spatial scale. In addition, the abundance of amphipods and bivalves was significantly different between the 2 islands, with North Solitary supporting a higher mean abundance of amphipods, and NW Solitary supporting a higher mean abundance of bivalves (Fig. 2, Table 1 ). Both of these groups also displayed significant differences between sites (10s of metres). The abundance of decapods was found to vary significantly at the smallest spatial scale, and between the 2 islands. Polychaetes were the only group that returned significant differences between locations (100s of metres).
Variance estimates for each spatial scale were calculated (Underwood 1981) for species richness (S), abundance (N), and for each major taxonomic group analysed (Table 1) . Variance estimates provide an indication of the contribution to the total variance of each spatial scale. For species richness, the majority of variation was at the within-rack level. This was not the case for abundance (N), which had the highest variability between racks. The majority of variance for sessile fauna was at the between-island scale; however, for motile fauna the highest variance was found between racks. The variance for amphipods, bivalves and decapods was highest at the largest spatial scale. For total polychaetes, the variance was highest between racks. For all taxonomic groups, the residual (within-rack) variance was the second highest contributor to the total variance. Table 1 . Summary of the 4-factor nested ANOVA for species richness, abundance (N), major taxonomic groups and proportion of sessile and motile fauna. Variance components (vc) derived from the analysis are reported as percentages of the total. Negative estimates are assumed to be zero (Underwood 1981) . The level which contributed the highest proportion to total variance in each category is shown in bold. ***p ≤ 0.001; **p ≤ 0.01; *p ≤ 0.05; ns: p ≥ 0.05
Multivariate analyses

Differences between islands
The nMDS plot for samples pooled by location indicates that considerable variation in community structure existed between the 2 islands, and between each of the 2 locations within islands (Fig. 3) . NW Solitary and North Solitary form 2 very distinct groups within the plot, with samples from NW Solitary grouping to the left and samples from North Solitary grouping to the right. Within each island, the 2 locations also form distinct groupings, with NW Solitary A forming a relatively tight cluster towards the middle of the plot, and NW Solitary B forming a looser group spread throughout the left hand-side of the plot (see also Fig. 4a) . The same pattern applies to North Solitary, where North A forms a tight cluster below North B (see also Fig. 4b ). There is a small overlap between the 2 locations at North Solitary. The 4 samples from NW Solitary B at the extreme left of the plot (see also Fig. 4a ) are considerably different from the others within their location. These 4 samples were all taken from the same rack (Rack d1, NW Solitary), which was in close proximity to a large sandy patch. It is possible that these ASUs were sampling a different benthic community (see below). The nMDs plots for samples pooled by site within each location (Fig. 4) show considerable overlap between most sample groups. At NW Solitary A (Fig. 4a) , Sites b and c form a homogeneous cluster to the right of the distinct Site a group. At NW Solitary B (Fig. 4b) , samples from Site d lie to the left of those from Sites e and f. Again, the 4 samples to the extreme left of this plot are all from the same rack (Rack d1). At North Solitary A (Fig. 4c) , samples form 3 loose groups, with those from Site g generally lying below those from Sites h and i. Samples from Site j at North Solitary B (Fig. 4d) lie below those from Sites k and l. Samples from Site l form a loose cluster to the left of the plot.
The 1-way ANOSIM (Table 2 ) revealed a significant difference for the comparison between islands (R = 0.687, p = 0.001). The SIMPER breakdowns show that, overall, the recruiting assemblages between the 2 islands were only 46% similar. While large differences existed between islands for mean abundances of some species (e.g. Hiatella australis), the contributions of each species to the overall difference was relatively small (Table 3 ). The species contributing the most, the porcellanid crab Ancylocheles gravelei, only accounted for 1.55% of the difference between the 2 islands, with means of 13.3 and 0.7 individuals per sample at NW Solitary and North Solitary, respectively. The 20 highest-ranked species combined accounted for a total of 22% of the dissimilarity between islands. Although samples from NW Solitary were dominated by the bivalve H. australis, and samples from North Solitary were dominated by the amphipod Mallacoota euroka, these 2 species only contributed a total of 2.8% of the difference between the 2 islands. All polychaetes had higher mean abundances at NW Solitary except for Chrysopetalid sp. 2. A similar pattern was evident for bivalves which, except for Bivalve sp. 13, were more abundant at NW Solitary. All high-ranking amphipod species had higher mean abundances at North Solitary than NW Solitary (Table 3) .
In terms of total abundance, the highest-ranked polychaetes and bivalves (Table 3) accounted for 32.23% of the total number of individuals at NW Solitary. These same species accounted for a total of 5.15% of individuals at North Solitary. The highest-ranked amphipods at North Solitary accounted for 31.57% of the total abundance, while the same amphipod species at NW Solitary accounted for only 7.14% of the total abundance. These results suggest a shift in dominance patterns between islands, from bivalves at NW Solitary, to amphipods at North Solitary.
Differences within islands
North West Solitary Island. There was a significant difference in the recruiting assemblage structure between locations at NW Solitary (R = 0.345, p = 0.001). The global test for differences between sites within each location at NW Solitary also returned significant differences at both locations ( Table 2) . The ANOSIM performed on data from NW Solitary A revealed a significant difference between sites (R = 0.251, p = 0.001), and the pair-wise comparison showed that all sites were significantly different from each other within this location ( Table 2 ). The global test for differences between racks within sites revealed no significant differences at this location ( Table 2 ). The ANOSIM between site groups at NW Solitary B returned a significant result (R = 0.163, p = 0.001). The pairwise breakdowns show that Site d was significantly different to both Sites e and f (Table 2) , while the latter sites were not significantly different from each other. The global test for differences between racks within sites at this location revealed a significant difference for racks within Site e. Pair-wise comparisons of racks within this site, however, revealed no significant differences between any of the racks. This result must be viewed with caution, as the R-values for tests between e1, and both e2 and e3 are high enough (R = 0.865 and 0.896, respectively) to suggest little overlap between the respective communities (Clarke & Gorley 2001) . This non-significant result may be an artefact of the Bonferroni correction used here. North Solitary Island. There was a significant difference in the recruiting assemblage structure between locations at North Solitary (R = 0.368, p = 0.001). The global tests for differences between sites within locations at North Solitary returned significant differences for all locations ( Table 2 ). The ANOSIM between site groups at North Solitary A revealed a significant difference (R = 0.289, p = 0.001) between sites. Pair-wise comparisons between site groups revealed that Site h was significantly different from both Sites g and i (Table 2) . Global tests between racks within sites at this location returned a nonsignificant result for each test (Table 2) . It must be noted that a rack from both Sites g and i was lost during this study and this may have influenced this result. The ANOSIM between site groups at North Solitary B revealed a significant (R = 0.289, p = 0.001) difference between sites (Table 2) . Pairwise comparisons of site groups reveal that Site j was significantly different from both Sites k and l (Table 2) at this location. A single rack was lost from Site l during this study, and this may have affected the result. Global tests for differences between racks within sites at this location revealed a significant difference between racks within Site k (Table 2) . Pairwise comparisons, however, revealed no significant differences between any of the racks within this site.
DISCUSSION
The results of this study suggest that the recruitment of motile invertebrate assemblages to artificial substrata within the SIMP is highly variable over a range of spatial scales. Distinct motile assemblages recruited to artificial substrata both between islands (kilometres) and between locations (100s of metres). Significant differences in assemblage structure were generally found over smaller spatial scales (10s of metres). However, differences in assemblage structure were generally not apparent at the smallest scale (metres between racks). While several studies investigating spatial variation in recruitment of motile assemblages have found significant variation over large spatial scales (100s of metres to kilometres) (Edgar 1991b , Kendall et al. 1996 , Glasby 1998 , Dahl & Dahl 2002 , Flores et al. 2002 , Norderhaug et al. 2002 , very few studies examining variation over small spatial scales in the recruitment of motile fauna from subtidal, hard-substrata are available for comparison. Smith & Rule (2002) utilised identical, artificial substrata as those used here, and found no significant differences in the structure of motile assemblages recruiting to artificial substrata placed approximately 15 m apart. Edgar & Klumpp (2003) found that motile assemblages recruiting to 2 different artificial plant units varied between islands separated by kilometres, but not at the within-island scale (10s to 100s of metres). Flores et al. (2002) examined recruitment of brachyuran megalopae over a range of spatial scales, and found that while significant differences existed between areas separated by 1.5 km, no variation was apparent at smaller scales (metres to 100s of metres).
Despite the numerical dominance of the bivalve Hiatella australis at NW Solitary, very few sessile species recruited to artificial substrata during the current study. Artificial substrata were generally colonised by a suite of mobile taxa such as peracarid crustaceans, polychaetes, echinoderms and gastropods. The trend for complex, artificial substrata to be colonised by motile assemblages has been previously reported (Myers & Southgate 1980 , Edgar 1991b , Kendall et al. 1996 , Smith & Rule 2002 . Edgar (1991b) found that rope fibre habitats were colonised by a suite of motile fauna. Kendall et al. (1996) reported that nests of panscourers were colonised by an amphipod-and polychaete-dominated assemblage, and that molluscs and echinoderms were also well represented. Norderhaug et al. (2002) found that kelp mimics were colonised mainly by amphipods and gastropods. Artificial substrata are colonised by 2 main methods: (1) larval recruitment from the plankton, and (2) migration of adults and juveniles from adjacent habitats (Chapman 2002 , Smith & Rule 2002 . In addition, individuals may arrive as a consequence of passive dispersal due to dislodgement during periods of increased turbulence (Smith & Rule 2002) , or through nocturnal emergence into the water column (Edgar 1991b) . Several authors (Gee & Warwick 1996 , Kendall et al. 1996 suggest that complex, artificial substrata are generally colonised by motile species with directly developing larvae, and that these types of artificial substrata tend to under-sample species with pelagic development. However, the reproductive ecology of many Australian epifaunal species is poorly known (Keough & Butler 2000) . During the current study, a range of larval, juvenile and adult individuals were recorded from artificial substrata. Individuals of some species with pelagic larvae, such as the bivalves Hiatella australis and Musculus varicosus, had a uniform size, and thus had probably recruited over a short period of time. Conversely, individuals of other species, such as the bivalve Pinctada fucata, covered a wide range of body sizes; thus, individuals of varying sizes probably recruited at different times throughout the deployment period. For motile taxa, juvenile, sub-adult and gravid, adult specimens of amphipods, decapods and isopods were recorded. Additionally, epitokous nereid and syllid polychaetes were found in many samples; thus, while some species recorded during the present study clearly use a planktonic development strategy (e.g. barnacles and bivalves), the mobility of the majority of species suggests that migration of adults and juveniles from localised habitats is an important mode of colonisation for these types of artificial substrata.
Across the largest spatial scale, physical differences between the 2 islands may be partially responsible for the observed differences in assemblage structure. While both islands have similar benthic community structure (Harriott et al. 1994) , NW Solitary is generally more turbid (M. J. Rule pers. obs.), and the water temperature is on average between 0.5 and 1.0°C lower than North Solitary (Solitary Islands Marine Parks Authority unpubl. data). Sessile fauna generally contributed to a much higher proportion of total abundance at NW Solitary than at North Solitary, mainly because of the numerical dominance of Hiatella australis. The increased proportion of sessile fauna at NW Solitary may be related to the increased turbidity at this island, as a higher suspended load may provide a greater food source for these types of organism. It must be noted, however, that this was not quantified during the study.
Over small spatial scales, the structure of adjacent habitats appears to have an important influence on the structure of assemblages recruiting to artificial substrata. Rack d1 from NW Solitary provides some evidence for this. This rack was anchored adjacent to a large sandy patch, and the resulting assemblage was very different to those found on other samples at this island (Fig. 4b) . The dominance of bivalves and the proportion of sessile taxa were greatly reduced on this rack, and the abundance of decapods was also considerably lower on this rack than from any other during the study. The contribution of motile species was greater on this rack as a result of an increased number of polychaete species, which presumably migrated or recruited from the adjacent soft-sediment patch. Several authors have highlighted the importance of the structure and composition of surrounding, natural habitats to the structure of assemblages colonising artificial substrata (Myers & Southgate 1980 , Edgar 1991b , Chapman 2002 , Norderhaug et al. 2002 . Chapman (2002) , who investigated colonisation of boulders by motile assemblages, suggested that the existing biota surrounding a new 'patch' of habitat can have a strong influence on the suite of colonising species. Norderhaug et al. (2002) found that the most abundant taxa recorded on kelp mimics were also the most abundant in adjacent, natural kelp holdfasts. Artificial substrata have been repeatedly advocated for use in environmental impact studies as they are inexpensive, provide an identical, replicable habitat, and generally provide a high level of precision compared to natural habitats, a characteristic that may enhance the detection of environmental change (Edgar 1991b , Smith & Rule 2002 . The results of this study have important implications for environmental impact studies utilising artificial substrata in natural habitats. Typically, impact studies involve samples being taken immediately next to a source of impact, and at several control locations, 100s of metres or kilometres from the impact site (Morrisey et al. 1992 , Bishop et al. 2002 . Variation at the within-location scale is generally not examined, and comparisons between control and impacted locations may, therefore, be confounded by patchiness in assemblage structure over smaller scales than those being examined (Andrew & Mapstone 1987 , Morrisey et al. 1992 , Glasby 1998 ). The spatial variation reported here must be taken into account when designing any environmental impact study. For any study employing complex, artificial substrata, replicate samples within control and impact locations separated by 100s of metres or kilometres need to be separated by 10s of metres to account for the high level of small-scale patchiness in recruiting assemblages.
Another issue that is likely to be important to the utility of artificial substrata in monitoring programs is the variation in assemblage structure over time. As many of the species recorded during the current study are motile, the assemblages recruiting to artificial substrata may be highly transient (Costello & Myers 1996) .
If this is the case, the use of these types of artificial substrata in monitoring programs may be limited (Smith & Rule 2002) . Several authors have, however, found repeatable spatial patterns in the recruitment of benthic assemblages (Farnsworth & Ellison 1996 , Osman & Whitlatch 1998 , Martinez & Navarrete 2002 . The current study represents part of an ongoing investigation into the recruitment of benthic assemblages to artificial substrata within the SIMP, and the persistence of spatial patterns through time is currently being examined.
The island sites investigated in this study are isolated from each other by large expanses of soft sediment. For those benthic species with pelagic larvae, propagules may be transported to the islands from outside the region (by the East Australian Current, EAC), however, arrival at either island is likely to be sporadic (Harriott et al. 1994 , Smith & Rule 2002 . Larval exchange between North Solitary and NW Solitary may be possible; however, the reciprocal would be rare, as currents in the study area tend to flow southwards, and thus, North Solitary lies 'upstream' of NW Solitary. For species with non-pelagic larvae, the modes of exchange between islands are limited. Thus, in addition to the input of pelagic larvae of some species from outside the local area, locally produced larvae and migration of adults from local habitats may sustain and replenish motile assemblages at island sites within the study area.
